Obesity increased in preschool children attending day care centers in Chile from 5% in 1985Chile from 5% in to 10.8% in 2000 We assessed the nutritional status and body composition by deuterium dilution, in preschool children attending day care centers. In the whole group (n = 681), 3 to 5 year old children were classified according to weight-forheight (ZWH) and height-for-age (ZHA) Z scores from the NCHS reference. We found 28.5% overweight, 13.2% obese, and 18.6% deficient in height-for-age. From this group, 239 children were evaluated for total body water (TBW) and fat percentage. Normal children in this group have a lower percentage of water (59.6 ± 3.9%) and higher fat (22.2 ± 4.7%) than the reference child. The association between the percentage of fat and skinfolds' sum (tricipital, bicipital,suprailiac, subescapular), was greater for overweight and obese children (r = 0.70). At present, validation of anthropometric models to evaluate fat and water content is underway in Chile.
Introduction
The increase of overweight children in Chile and Latin America is a health concern for South America. Obesity has increased in preschool children attending day care centers from 5% in 1985 to 10.8% in 2000, meanwhile the last figures for obesity in the whole child population (2 to 5 year olds) was 7.78% at national level [1, 2] .
The nutritional transition in Chile and Latin America has modified a situation in which overweight and obesity predominate [3] [4] [5] [6] [7] .
To implement preventive measures and promote health habits in childhood, measures are being taken to lower the calorie content of the food and to increase physical activity at day care centers. We studied the body composition of preschool children to have a basis for evaluating the impact of the changes.
Subjects and methods
Nearly 700 children were evaluated for weight-forheight (WH), height-for-age (HA), and weight-forage (WA) from four day care centers (Areas Verdes, Copihues, Nuevo Amanecer, and Tierra de Niños) in the urban metropolitan region. Body composition was evaluated in 239 children (115 boys and 124 girls), equivalent to 48.1% and 51.9% of the sample. This sample was chosen to have a similar numbers of normal, overweight, and normal children.
The protocol was explained to the parents who signed a consent form for the child to participate in the project. The study was approved by the Ethical Committee from the Institiute of Nutrition and Food Technology (INTA), University of Chile, and by the Board from Junta Nacional de Jardines Infantiles (JUNJI). All measurements were conducted at the same day care centers.
Anthropometry
A portable balance (EXCEL, model HWGO, 100 gr. precision, Santiago, Chile) was used to measure weight. Height was measured with a metal stadiometer (precision 1.5 cm), and the same balance and stadiometer were used in all the day care centers. Skinfolds (tricipital, bicipital, suprailiac, and subscapular were measured using a Lange Skinfold Caliper, precision 1 mm, (Cambridge Scientific Industries, Inc, Md., USA); Mention of the names of firms and commercial products does not imply endorsement by the United Nations University.
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Isotopic dilution
Body water was evaluated by deuterium dilution using a 50% diluted dose (1.5 gr. D 2 0) for all children and a rinse of 20 ml was given after the dose to assure its ingestion. The children were asked to consume only milk, two hours before the measurement. A basal saliva sample was collected immediately after they arrived at the center, the dose administered, and a saliva postdose sampling was collected after 2.5 hours, to help children to fulfill the protocol and comply with lunch time at the day care centers.
During that time, children performed sedentary recreative activities (drawing, watching a film, etc) in the same room. Samples were analyzed in triplicate, equilibrated with 99.9% hydrogen gas for 15 hours to 3 days, depending on the catalyzer used, and frozen at -20°C until measurement in an HYDRA continuous flow, isotope-ratio mass spectrometer (Crewe, Manchester, UK).
Fat was calculated from total body water determined, applying Fomon coefficients (sex, age) [12] and corrected by Schoeller[13], assuming an overestimation of 4% of water measured.
Statistical methods
EpiInfo was used to classify nutritional status. Descriptive statistics were used to evaluate means, percentage and standard deviation. Analysis of variance (Anova-Manova), comparisons of samples by T-Student and Kruskal Wallis, were used to evaluate homogeneity of variance and significance [14] .
Results and discussion
The physical characteristics of the children are presented in table 1. The mean age was 4.1 years, and mean weight and height was similar for both boys and girls (18.1 vs.17.8 kg, and 102.95 vs. 101.86 cm).
The distribution of nutritional status is shown in table 2. More girls were overweight than boys (16.0% vs. 12.5%) and both sexes had a similar distribution of obesity. This data coincides with the national data from the National Grant Board (JUNAEB), in which the incidence of obesity in children has doubled (boys from 6,5% to 13.1% and girls from 7.7% to 14.7%, between 1987 and 1996 [15] . Similar data was reported for German children [16] . Kotani et.al, reported that obesity in Japanese children has increased from 5% to 10% in the last two decades [17] . It is evident that Chilean children are getting obese at a faster pace than in Germany and Japan.
In relation to HA (table 3) , 18.6% still have a height deficiency and only 12.5% are over the median. This may be due to ambient factors and secondary malnutrition still present in Chilean children. Similar values were reported by Bustos et al., who noted that the early deficit in height is present in national data from the Ministry of Health, particularly in vulnerable sectors of the population [18] . Table 4 shows the body composition in these children. Obese children have a higher fat-free mass, but a lower body water percentage (p = .0001). The main differences were encountered between normal and obese children. The skinfolds' sum correlated well with the fat percentage (0.70) ( fig. 1 ). Although skinfolds represent only subcutaneous fat, they may be very useful to con-struct anthropometric models for body composition evaluation, as there are no cutoff limits for children of this age (skinfolds) nor is there a validated body composition model for our children [7, 19, 20] .
Sex, growth, ethnic background, and physiological factors may affect body composition, which strengthens the need to assess correctly body composition of preschool children.
A proposal for body composition determination is being validated at present in Chilean preschool children (3 to 5 years of age). As such, any intervention (intake, physical activity, nutritional education) could be evaluated and reformulated, if necessary. This step is important to help programs to be cost-effective and fulfill the aims for which they were formulated.
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